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SEMI-AUTOMATIC SYSTEM FOR THE MANUFACTURE OF ELECTRICAL 
INDUCTION COILS 

OBJECT OF THE INVENTION 
[0001] The present specification relates to an invention patent application 
concerning a semi-automatic system for the manufacture of large electrical induction 
coils, consisting of a table for the manufacture of coils which is worked on by means of 
an articulated head that exerts the necessary pressure on each of the turns in the coi l and 
is aided by a system that tightens and feeds the conductor. All this is in turn controlled 
by a remote programmed system wherein which the relevant orders are entered for the 
characteristics of the coils to be manufactured. 

|00()2] I he evident usefulness of [he invention lies in the fact that it 
considerably improves the current manufacturing procedure, making the manufacturing 
cycle much shorter since it removes the need for jobs such as pressing the coils, 
therefore achie\ ing greater precision in the size of coil required. 

[0003] Moreover, the use of this process regulates and controls the mechanical 
tension of the conductor, avoiding the risk of it becoming streched or distorted and thus 
producing better quality coils. 

FIELD OF THE INVENTION 
[0004] The field of application of the present invention is in the manufacture of 
coils for engines and electrical transformers, more specifically for large equipment and 
particularly for systems using high electrical voltage. 
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BACKGROUND OF THE INVENTION 
[0005] The manufacture of induction coils for large electrical equipment has a 
number of complications deriving from both the materials used and the size thereof 
meaning that the construction and assembly process basically has to be carried out by 
hand. 

[0006] The shape of the coil must be established right from the beginning and 
the conductor must be adapted so that it has the right number of turns and the right 
number of turns in each layer in order to fulfil the characteristics required of it for the 
equipment into which it will be fitted. 

[0007] As there is usually a great deal of tension on the conductor, it suffers 
distortions that result in the misshaping of the coil. Likewise, the position of each turn 
requires adjustments using hand tools, mallets, wedges, etc., meaning that the 
procedure is purely manual. 

[0008] There is no known system similar to the one that the invention proposes, 
which is capable of avoiding the process of laying out the coil and adjusting each of the 
turns, by substituting the most laborious manual techniques in this type of coiling for 
large equipment that is usually for high-voltage systems. 

DESCRIPTION OF THE INVENTION 
[0009] The semi-automatic system for the manufacture of large electrical 
induction coils that the invention proposes consists of a coiling table, an articulated 
head with a double pressure system, automatic equipment for feeding the cable, the set 
of reels of conductor to be coiled and a programmable control panel. 
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[0010] The coiling table consists of a board whereon the buffers and moulds are 
situated, being adapted for the size of coil to be manufactured. This table enables the 
coil to be lifted, once finished, by means of a set of strips fitted to the table that are 
moved by a hydraulic pressure system. The manual clamping tools are positioned so as 
to keep the coil in its final dimensions, Once this operation has been carried out, the 
coil is lifted from the table to pass on to the next process, "dressing the coils," where 
the layers are joined together so that they maintain their shape, making the coil more 
rigid for subsequent handling. 

[0011] The system's head is mounted on a revolving arm that is fastened to a 
vertical support which is fixed to the floor. At the end that works on the table and 
conductor it has two sets of axles/wheels that work in coordination to form the coils 
made from the conductor. 

[0012] The hydraulic pressure wheel with a vertical axle is for guaranteeing the 
correct length of the cables entering during the coiling process, applying pressure in 
order to keep the rectangular shape and rounded corners of these coils. The material of 
which this wheel is made is a technical plastic in order to avoid damaging the paper 
that covers the copper conductors to insulate them on each layer formed by the turns of 
the coil. The degree to which the wheel presses on the cables is regulated by a 
hydraulic cylinder joined by its ends to the revolving arm and the vertical support, and 
connected to a hydraulic oil mechanism that is capable of maintaining uniform pressure 
regardless of the position of the arm. 

[0013] The set of pneumatic pressure wheels with a horizontal axle works to 
keep the coil flat, and it has a means of regulating the pneumatic pressure cylinders. 
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[0014] The action of both these sets of wheels makes the head press and form 
each of the turns, in addition to recording each of them as they enter the coii so that the 
real size of the coil is known whilst manufacturing, by measuring the position of the 
pressing wheel and comparing it with the theoretical value that it should have. Thus, 
by following previously programmed objective criteria the system may either stop the 
process in order for the operator to carry out any necessary work on the coil or simply 
inform the operator dimensional deviation thereof from the theoretical values. In order 
to get closer to said values, the operator may stop the coiling process in order to 
manually insert padding and therefore achieve the final theoretical size. 

[0015] The automatic cable feeder is a set of clamps tilled on a rail so that it 
follows the movement of the machine as the cables enter and this means that it always 
forms a tangent to the head's hydraulic pressure wheel. 

[0016] The control system consists of an automatic device with a touch screen 
interface and a manual control panel in order to ensure the safety of the machine 
operators. The automatic device continuously controls all the functions of the system, 
the turning of the coiling table, the pushing of the head mechanism, the movement of 
the revolving arm and the position of the feeder. It is possible to import text files by 
computer containing input data (information about the coil to be manufactured and the 
system parameters for controlling said manufacture) and export output data 
(information about the process) using the local network. The output data that is 
recorded includes: real dimensions of the finished coils; coiling time; limes of 
programmed stops; set up times for the winding table; and alarms. This thus allows 
links to be established between processes. 
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DESCRIPTION OF THE DRAWINGS 
[0017] To complement the description being made and with the object of aiding 
towards a better understanding of the invention's characteristics, two pages are attached 
that show illustrative, non-limiting plans integral to the present specification showing 
the following: 

[0018) FIG. 1 shows a diagram of the layout and components of the semi- 
automatic system for the manufacture of large electrical induction coils. 
[0019] FIG. 2 shows a detail of the pressure head. 

[0020] FIG. 3 shows the layout whereby the automatic cable feed operates. 

PREFERRED EMBOIDIMENT OF THE INVENTION 
[0021] In view of these figures, the outer appeareance and other characteristics 
of the invention can be seen, 

[0022] FIG. I shows the layout of the different components of the semi- 
automatic system for the manufacture of large electrical induction coils. There is an 
area where the different conductor reels 6 to feed the coil are arranged. The conductor 
to be coiled leaves the reels and is guided along the automatic feeder 5 which is 
mounted on a rail 7. 

[0023] From the feeder 5, the conductor moves towards the pressure head 2 in 
such a way that the wire forms a tangent to the adjustment wheels of the head. The 
head is fitted onto an arm that is shown in the figure in its working position 2 and its 
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resting position 4. The change from one to the other is made by rotating on the support 
3, so that the end is left free for working on the coiling table 1 . 

(0024] The table 1 consists of a board whereon the buffers and moulds are 
situated, being adapted for the size of coil to be manufactured. This table enables the 
coil to be lifted, once finished, by means of a set of strips 9 fitted to the table that are 
moved by a hydraulic pressure system. 

[0025] The whole system is controlled by a control unit (8) which is provided 
with the measurements referring to: number of turns of the coii in process; coiling 
time; times of programmed stops; set up times for the winding table, and alarms. 

[0026] It also has the real position of the pressure head 2 which it compares 
with the theoretical position of the coil at all times in its development, stopping the 
process when the difference requires manual padding. 

[0027] The head shown in detail in FIG. 2 is for positioning the turns of the 
conductor. To do this it has vertical pressure wheels 10 that regulate the height and 
ensure that each layer of the coil is flat. Said wheels maintain their pressure according 
to how their respective pneumatic systems 12 are programmed. In order to ensure that 
the set of cables entering the coil is in contact with the vertical wheels at all times, 
these wheels have two auxiliary horizontal discs attached to them which maintain 
contact with said entering cables. 

[0028] The head has a horizontal pressure wheel 1 1 which presses against the 
conductor, which forms the turn on top of the layer immediately before, so that the 
exact shape of the coil is achieved. The pressure v. ith which, this wheel carries out its 
job is regulated by a hydraulic cylinder 12. 
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[0029] To help maintain the tension of the conductor and the predetermined 
angle at which it enters the coiling process, there is a cable feeder that is shown in FIG. 
3. In said figure a conductor 13 can be seen, which is received by the rear rollers of the 
feeder and lead along a system of clamps 14 to the exit rollers 15 in order to, from 
there, end in such a way that they form a tangent to the horizontal wheel of the pressure 
head. 

[0030] The feeder is mounted on a rail 16, which allows the conductor to leave 
it in the way required for it to be coiled, as has been mentioned above. 

[0031] It is not considered necessary for this description to be any fuller for 
someone skilled in the art to understand the scope of the invention and the advantages 
derived therefrom. The materials, shape, size and layout of the parts may vary, as long 
as they do not fundamentally alter the invention. The terms in which this description 
has been made must be taken in a broad, non-limiting sense. 
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